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1 2 $(x, y)$ $y=\pm L$
$x$ $E_{w}$
$y=\pm h(x, t)$ , $u=(u, v)$ ,
$E^{(i)}=(E_{x}^{(i)}, E_{y}^{(i)})$ , $\mu$ , $\rho$ , $\epsilon^{(i)}$
$\epsilon^{(0)}$ $E^{(0)}=(E_{x}^{(0)}, E_{y}^{(0)})$
$(\nabla\cross E=0)$ (EHD ), Leaky Dielectric $\sigma_{e}$
$y=0$
$0\leq y\leq L$
(i) $(0\leq y<h)$ (ii) $(h<y<L)$
:
$(i)0\leq y<h$ :
$\nabla\cdot u=0, \rho(\partial u/\partial t+u\cdot\nabla u)=\nabla\cdot D$, (1)
$\nabla\cdot E^{(i)}=0, \nabla\cross E^{(i)}=0$, (2)
$(ii)h<y<L$ :
$p=p_{0}, \rho=0$ , (3)
$\nabla\cdot E^{(0)}=0, \nabla\cross E^{(0)}=0$ (4)
17
$D=$ -p$I+\mu$ ( $\nabla$u $+$ ( $\nabla$u) $(y=h)$
$( d/dt)\int\sigma_{e}dS+\int(\sigma_{e}u+KE)\cdot ndS=0$ , (5)
$dS$
$n(=(-\partial h/\partial x, 1)/\sqrt{1+(\partial h}/\partial x)^{2})$ , $K$
$(y=h)$
$v=\partial h\pm$/ $+u\partial h\pm/\partial x$ , (6)
$[E\cdot t]_{(i)}^{(0)}=0, [\epsilon E\cdot n]_{(i)}^{(0)}=\sigma_{e}$ , (7)
$[nDn+nTn]_{(i)}^{(0)}=\gamma\kappa$ , (8)
$[tDn+tTn]_{(i)}^{(0)}=0$ . (9)
$t(=(1, \partial h/\partial x)/\sqrt{1+(\partial h}/\partial x)^{2})$, $\gamma$ ,
$\kappa=-(\partial^{2}h/\partial z^{2})[1+(\partial h/\partial z)^{2})]^{-3/2}$. $T=$








$u(x, y, t)=u_{0}(x, t)+y^{2}u_{2}(x, t)+\cdots,$
$p(x, y, t)=p_{0}(x, t)+y^{2}p_{2}(x, t)+\cdots$ , (11)
$E_{x}^{(i)}(x, y, t)=E_{x0}^{(i)}+y^{2}E_{x2}^{(i)}(x, t)+\cdots,$
(1), (2)





$E^{(0)}=-\nabla\phi$ (7) $a(x)$ $E_{x0}^{(i)}$ $h\sim L$
:
$E_{x}^{(0)}=E_{w}+(\partial\sigma_{e}/\partial x)(y-L)/\epsilon^{(0)}, E_{y}^{(0)}=\sigma_{e}/\epsilon^{(0)}+\beta E_{w}/\epsilon^{(0)}(\partial h/\partial x)$ , (14)
$E_{x}^{(i)}=E_{w}+(h-L)/\epsilon^{(0)}(\partial\sigma_{e}/\partial x)+\sigma_{e}/\epsilon^{(0)}(\partial h/\partial x) , E_{y}^{(i)}=0$ . (15)
$y=L$ $E_{x}^{(0)}=E_{w}$ $E_{y}^{(0)}\neq 0$
3.2
$\backslash$ , :
$\partial h/\partial t=-u\partial h/\partial x-h\partial u/\partial x$ , (16)
$\partial u/\partial t=-u\partial u/\partial x-Wb^{-1}\partial\kappa/\partial x+4{\rm Re}^{-1}[\partial^{2}u/\partial x^{2}+(1/h)(\partial h/\partial x)(\partial u/\partial x)]$
$+\Lambda[(\sigma_{e}^{2}/h)(\partial h/\partial x)+\sigma_{e}(\partial\sigma_{e}/\partial x)(2-L/h)+\sigma_{e}E_{w}/h]$ , (17)
$\partial\sigma_{e}/\partial t=-\partial(u\sigma_{e})/\partial x-E_{w}$ Pe$-1(\partial h/\partial x)$ . (18)
$h_{0}$ , $U$ , $E_{0}$
:Wb $=\rho U^{2}h_{0}/\gamma$ (Weber ${\rm Re}=\rho Uh_{0}/\mu$ (Reynolds ), $\Lambda=\sigma_{e}E_{0}/(\rho U^{2})$ , Pe $=$
$U\sigma_{e}/(K^{(i)}E_{0}h_{0})$ ( Peclet $[\sim U\epsilon^{(0)}E_{0}2\pi h_{0}/(KE_{0}\pi h_{0}^{2})]$ )
(16) (6) (12) (17) (1)
(8), (9) (15), (14) (18) (5)
$\partial\sigma_{e}/\partial t+u_{n}\cdot\nabla_{n}\sigma_{s}+\nabla_{s}\cdot(\sigma_{e}u_{s})+\sigma_{e}(n\cdot u)\nabla_{s}\cdot n =-[KE\cdot n]_{(i)}^{(0)}$ , (19)
$\nabla_{n}=n(n\cdot\nabla),$ $\nabla_{S}=\nabla-\nabla_{n},$ $u_{n}=n(n\cdot u)$ ,












2: $k$ $({\rm Re}=100, Wb =100, E_{w}=1)$ :(a)Pe $=$
$100,$ $L=2,$ $\Lambda=0.1,0.05,0.01,$ $(b)\Lambda=0.01,$ $L=2$ , Pe $=1,10,100,$ $(c)\Lambda=0.01$ , Pe $=100,$
$L=2,3,4.$
$x$
$X(\ll x)$ [15]. $k$ $X$





$‘\equiv\partial/\partial X$ . $\hat{h},\hat{u},\hat{\sigma}$
:
$\Omega^{3}+i4{\rm Re}^{-1}k^{2}\Omega^{2}+[\Lambda\overline{\sigma}_{e}^{2}k^{2}(3-L/\overline{h})-Wb^{-1}\overline{h}k^{4}]\Omega$
$+E_{w}Pe^{-1}\Lambda\overline{\sigma}_{e}k^{3}(2\overline{h}-L)-iE_{w}^{2}Pe^{-1}\Lambda k^{2}=0$ . (22)
$\Omega\equiv\omega$ $\overline{u}$ (21)
$\overline{h},\overline{u},\overline{\sigma}_{e}$ (22) $\Omega$ $\Omega_{I}$ $k$
${\rm Re}=100$ , Wb $=100,$ $E_{w}=1$ $x=0(\overline{h}=\overline{u}=\overline{\sigma}_{e}=1)$





: $t=0:h(x, O)=\sqrt{1-x^{2}}(0\leq x\leq 1),$ $x=0:h(O, t)=$
$1,$ $u(O, t)=1,$ $\sigma_{e}(0, t)=1$
20
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(a) (b)
3: A $({\rm Re}=100$ , Wb $=100$ , Pe $=100,$ $E_{w}=$
$2,$ $L=2);(a)\Lambda=0.01,$ $(b)\Lambda=0.1.$
$\partial A/\partial t+u\partial A/\partial x=B$ Time Sprit
$\partial A/\partial t+u\partial A/\partial z=0$ CIP [16]
$A^{*},$ $B^{*}$ $\partial A^{*}/\partial t=B^{*}$
$\triangle x=0.1,$ $\triangle t=$ 0.0001 Wb $=100,$ ${\rm Re}=100,$
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